Tissue transglutaminase is increased in Huntington's disease brain.
The polyglutamine-expanded N-terminal region of mutant huntingtin causes neurodegeneration in Huntington's disease (HD). Neuronal intranuclear and cytosolic inclusions composed of mutant huntingtin are found in brains of HD patients. Because tissue transglutaminase cross-links proteins into filamentous aggregates and polypeptide-bound glutamines are primary determining factors for tissue transglutaminase-catalyzed reactions, it has been hypothesized that tissue transglutaminase may contribute to the formation of these aggregates. In this report immunohistochemical and biochemical methods were used to demonstrate that tissue transglutaminase expression and transglutaminase activity are elevated in HD brains in a grade-dependent manner. In the striatum, tissue transglutaminase activity was significantly increased in the grade 3 HD cases compared with controls. When normalized to the neuronal marker calbindin D28k, immunoblot analysis revealed that in the striatum the levels of tissue transglutaminase were significantly increased in all HD cases compared with controls. Immunohistochemical staining of the HD striatum revealed that tissue transglutaminase immunoreactivity was markedly increased in all grades as compared with controls. In the superior frontal cortex, tissue transglutaminase activity was significantly higher in all HD cases as compared with controls. Quantitative analysis of immunoblots demonstrated that tissue transglutaminase levels were elevated in HD grades 2 and 3 cases. Tissue transglutaminase immunoreactivity within the superior frontal neocortex was also greater in all the HD cases compared with controls. These data clearly indicate that tissue transglutaminase is elevated in HD brain and may play a role in the disease process.